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Respecffitfly submitted, . , 

werett G. Diederiks, Jr. ' 
Attorney for Applicant 
Registration Number: 33,323 
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The Patent Office 
Concept House 



Newport 
South Wales 
NP10 8QQ 



Cardiff Road 



INVESTOR IN PEOPLE 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 





An Executive Agency of the Department of Tirade and Industry 




THIS PAGE BLANK (USPTO) 



23-11-00 16:06 01273244244 
11 "'OO -WED 16:'05 FAX 01273244244 

patents Form ^^hTPATENT QFpiCE 1 



Patents Act 1977 
(Rule 16) 



1 



29 NOV 2000 



Request for Jo^IPe^ 

(See the notes on the back of this form. You can also get an 
explanatory leaflet from the Patent Office to help you fill in 
this form) 



1. Your reference 



P. 02 



R-917 



Job-421 



F B DEHN 



PatSft 
Office 



85 . 74444 



12)002 




29HQU0C i5876«PiDffi)027 
P0i/7?OOO = Q}-0^$^ tOf ^ e 

Cardiff Road 
Newport 
Gwent NP9 1RH 



3. 



Patent application number 
(The Patent Office win fill in thL 



Full r- 
or of t 



0 




.2 



. tne 
-*nme all surnames) 
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each application number 
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give the number and the filing date of 
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to grant of a patent required in support of 
this request? (Answer 'Yes' if: 
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applicant, or 

c) any named applicant is a corporate body. 
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Translations of priority documents 

Statement of inventorship and right 
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Request for preliminary examination 
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ie grant of a patent on the basis of this application. 



Date 2"9 November 200 0 



P.M. J^ttrey 
01273 244200 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
wilt be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom. Section 23 oftlie Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 



Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 
Write your answers in capital letters using black ink or you may type them. 

If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write See continuation sheet" in the relevant pan(s) of the form. Any continuation sheet should be 
attached to this form. 

If you have answered 'Yes ', Patents Form 7/77 will need to be filed. 
Once you have filled in the form you must remember to sign and date it. 
For details of the fee and ways to pay please contact the Patent Office. 
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Ion Tunnel 



Background and Prior Art 

rfSZKir- and capping of ions ., welI „ 

ais «>"«nuous ion beams |o conlinuous ones when used in hieher 

^r^^^Z™* ^ ° f -e r al P-«Mi. we,l 

was first dev^JS ! , !!l mating i )r traPP^g ions uses a stack of ring electrodes and 

S^c£?SE£n? ^ r $ /° r ^ StUdy ° f ion - mole ^- -actions or laser 
wteracuons with ions. A later development of the ring electrodes employs a stack 

The first ring electrode device was developed in 1 969 bv Telov and R^r' r n ^ 
nnermal rate coefficients of ion-molecule ££££ ^r^^ttc 
ff" su ™^ ^ the review paper by Gerlich 2 . The CS^^Se 

apeijres and with fixed spacing. An rf voltage is then applied with 180° phase shift 
on adjacent plates which generates a effective potential Jong thesis which^s a 
broad minimum in the radial direction but increases rapid ly Lvomn^Mi^ 

SSI trcHnte- ^ flCld ^ P« 

Aft^ rt WhCTe UDdc,,SO C ° 1Hsions ^ eas aSbr a reagen" gas 

and dete < S2 m -S aCtl0n ^ ^ eXtr3Cti ° n f,Cld is the ions mS ISTysed 

Se coefficfent PrOC6SS * VariOUS tn *P in « to obtain * re ^ion 

^^^"SSS^ f ^ rfng f leCtr0de dCViCe hSS ^ P ioneered b * Smith 
hth^ure H n efficiently transport and focus ions in the relatively 

7otZ £ h - } VaCUUm Stag6S ° f maSS WtrometaH operating with API 
an^Sre . <^ «"* of ring electrodes with continually decreasing 

£T£[h^ Pr ° Vi 1f^ Iaree ^P^e angle followed by focussing/collimftion of 

Lo Z v" " SmaI ^^fr SUitable f ° r Passa ^ « differential aperhirc 

into the next vacuum stage of the instrument. In this design, the rf is applied in the 

rTv^Tr "J 1 ™ 6 t0 adj3CCnt Plates > but additionally^ voltage gradtm if 
ZZt g ^ ™ ° f ' tUnnd ' l ° W ^ ions * *- Erection of thrsmaller 

Sl ^ th gr ° UP J S latCSt design of ion fl,nnel7 a re g io n °f Plates with constant 
S d e rf r has added to the entrance of me ion runnel to reduce Te gas 
tl^f t PO ° 100 COnfine ™ en t, to improve conductance for pumping refuces 

consIdeS^th C3ti T by SmitH CO - work ^ 8 the ring electrode device is 
considered with constant internal diameter apertures with regard to trapping properties 
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ss^^^,ssr* ms paper deais on,y th — y ^ 

IZIZIT^ app ! ication9 deals ™* ^ of a tapered ring electrode device with 
changing aperture shape to modify an ion beam shape prior to entry into an oa-ToF 
mass analyses This device is reported to improve resolution in theanalySr LvZh 

^T v Zt ^ dimenSi0 " in ^ direction. In adding ^Zf 

the device for ion fragmentation is also reported. 

Present Design and Application 

We have built a ring stack device with constant diameter apertures for use in the 

Z u V v T 1 ° f Quattr ° Ultima currentl y OCCu P ied °y hexapole 1 This 

ion tunnel directly replaces hexapole 1 and is used to guide/collimate/focus ions 
from the source block to the vacuum stage containing the second hexapole. 

At present the tunnel uses plates of 5mm internal diameter spaced by 1mm and overall 
is around 125mm in length. The rf is supplied by a standard generator operating at 
750 1 kHz with peak-to-peak voltages in the range ofO to 350V. Node voltage 
gradient is currently applied along the axis of the device however the facility to float 
assembly to a fixed voltage is available. 

This ion tunnel appears to be at least as efficient as the standard hexapole for 
transmission of ions. Improvements in transmission, particularly at low mass have 
been realised through use of a source block with the extraction 'cone' replaced by a 
tunnel, possibly as a result of collimation of the gas/ion stream closer to the axis of the 
ion tunnel. 



Continuous ion tunnel between different pressure regions with one or more Jens plates 
torming a differential pumping aperture to improve ion transmission. 



2. 



29-11-00 15:06 01273244244 
29/11 'OOWED 16:06 FAX 01273244244 



P. 06 



R-917 



Job-421 



F B DEHN 



@006 



References •-• 

l\ ^ 5 Crlich D 3X16 Tel0y E - CI 969) Verhandl. DPG (VI) 5, 13 1 

1 F ' m State S* ted a0d StatG t0 State Ion MoIecuJe R^on Dynamics 
benes, Vol. LXXXH, 1992. Wiley. Pages 93 99 

F^i^^^fh t'A N ? th ° d A PP^^ for and Charged Particle . 
<n cm ^ o ; Sraith my > Ta »g K and Anderson GA". 1 997. 

CoTmnn V 6n l K * Ande ™ GA « Prior DC. Udseth HR and Smith RD, Rapid 
Commun. Mass Spectrom, 11 (1997) 1813-1817 

5) ST/u iJi; r 9 DC ' AnderS ° n GA ' UdSCth HR ^ Smith ^ AnaL Chem ' 70 

6) ^ C ru A ' T n!^ 6V A ' Pri ° r DC * Anderson GA, Udseth HR and Smith RD 
Anal. Chem., 71 (1 999) 2957-2964 

7) ^TJpn^f ev AV A Harkewicz R > P^r DC, Anderson GA, Udseth HR, 
2255 ' V S ^ FUtreU JH ' Anal - Chem -> 72 < 2000 > 2247 " 

3 ^!"£ C o V A Y» Udseth HR and Smith RD, Anal. Chem., 72 (2000) 970-978 

r n^ 1 ?-"* 00 B ' PatCDt a PP iicati °n 'Mass Spectrometer with Tapered 

Ion Guide' 1998 (internal ref. No. 12804) ^ 



3 



29-11-00 16:06 01 273244244 

29/11 "00 WED 16:07 FAX 01273244244 



P07 



R-917 



Job-421 



F B DEHN 



121007 



a) 



(J) 



£2 An , 8 SC J ematlC of r the ^ectrodes and supplies for the RF-only ion tunnel 

(H) An illustrative schematic of one of our existing arrangements with an atmospheric pressure ion 
source, where we use two RF-only hexapoles to transport ,on S through regionHf rdatKely high 
pressure -where (pressure x path length) > 0.01 mbar-cm eiauveiy nigh 

An illustrative schematic of a similar arrangement where the first of the two RF-only hexaoole 
lenses ,s replaced by an RF-only ion tunnel to transport ions through a region ^f SvSJhfch 
pressure - where (pressure x path length) > 0.0 1 mbar-cm relatively high 

An illustrative schematic of a similar arrangement where both the RF-only hexapole lenses are 
replaced by two RF-only ion tunnels to transport ions through regions of relatively hi^ p" Zre 
- where (pressure x path length) > 0.0 1 mbar-cm ^ pressure 

^ a1sTg^ aCmHne draWine ° f St3Ck Assemb, y actua » v u «ed ia our prototype ion tunnel 

Please note that these sketches illustrate schemes for transporting ions from an atmospheric pressure 

lZT^^r° U ^ * quadm P° Ie mass fi,ter - ™« do ™* could be used to transport ions from a 
variety of different , on sources, including pulsed ion sources such as matrix assisted laser desorption 
lonisation (MALDI), and into a variety of different mass analysers, including time-of-flight rnaTs 
spectrometers. 
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